Lipopolysaccharide and double-stranded RNA up-regulate toll-like receptor 2 independently of myeloid differentiation factor 88.
Toll-like receptor 2 (TLR2) is a signaling receptor for a variety of microbial products, including bacterial lipoproteins and peptidoglycan, and is central in initiating immune responses toward Gram-positive bacteria, spirochetes, and mycobacteria. The mechanisms behind regulation of TLR2 protein expression are still not well understood. By using a newly developed monoclonal antibody against mouse TLR2, we detected TLR2 protein expression on macrophages, neutrophils, and dendritic cells. Endogenous macrophage TLR2 localized mostly to the cell membrane, with particular accumulation around phagosomes containing zymosan. Treatment of macrophages with the TLR2 antibody diminished cellular response to lipoproteins and down-regulated membrane TLR2. Marked up-regulation of surface TLR2 was observed on macrophages in response to whole bacteria, lipoproteins, lipopolysaccharide, poly(I-C) (double-stranded RNA), R848, and CpG DNA, and this up-regulation appeared to be a very sensitive marker for the presence of microbial products. Up-regulation of TLR2 in response to stimuli correlated with an increased response to secondary lipoprotein exposure following a low concentration of primary lipoprotein challenge. By comparison, exposure to a larger primary challenge induced a hyporeactive state. Most interestingly, lipopolysaccharide- and double-stranded RNA-induced up-regulation of surface TLR2 in macrophages was found to be MyD88-independent, whereas the up-regulation in response to lipoproteins, R848, and CpG DNA was absent in MyD88-deficient cells. We conclude that complex mechanisms regulate expression and signaling via TLR2. Up-regulation of TLR2 in the presence of low, yet clinically relevant amounts of microbial products may be an important mechanism by which the immune system boosts its response to a beginning infection.